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Future  radar  and  communications  systems  will  have  the  need  to  use  CMOS 
integrated  circuits  to  provide  increased  analog  and  digital  functions. 
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threshold  control  of  pMOS  and  nMOS  devices  can  be  achieved  by  using  an 
aluminum  metal  gate  instead  of  a  polysilicon  gate.  This  process  allows  high- 
performance,  low-power  digital  technology  to  be  integrated  with  high  Fmax, 
low-noise  RF  devices. 
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Silicon-on-lnsulator  (SOI)  Technology 
Nanosecond  Thermal  Processing  with  Excimer  Laser 
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Physical  Structure  of  a  Metal  Gate  (SOI)  MOSFET 
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Experimental  Results 
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FIG.  1  Primary  Components  of  the  Excimer  Laser  Processing  System 


Laser  Annealing  and  Dopant  Activation:  SIMS  Results 
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Laser  Annealing  and  Dopant  Activation:  SRP  Results 


Fig.  3  Treated  Samples  (300  and  350  mJ/cm2) 


RBS  Analysis 
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Fig.  5  Rutherford  Backscattering  Spectrometry  (RBS) 
Analysis  of  Laser-Treated  Sample 


CO 


(UV)  light  on  the  metal  lines.  Figure  6  shows  two  Scanning  Electron 
Microscopy  (SEM)  pictures  of  metal  samples  after  exposure  to  five  pulses 
(at  repetition  rate  of  1  Hz)  with  fluences  of  up  to  500  mJ/cm2.  No  damage 
to  metal  lines  was  observed. 


FIGURES  OF  MERIT  TO  QUANTIFY 
THE  RF  PERFORMANCE 
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QUANTIFICATION  OF  THE  METAL  GATE  PROCESS 


)S  RESULTS:  IV-Curves 
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Fig.  7  Id  vs.  V d  for  (L  =  0.25,  W  =  70)  nMOS  Device 


)S  RESULTS:  F.  and  F 
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Fig.  8  Ft  and  Fmax  for  (L  =  0.25,  W  =  70)  nMOS  Device 
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Fig.  9  Id  vs.  Vd  for  nMOS  Device 


)S  RESULTS: F.  and  F 
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Fig.  10  Ft  and  Fmax  for  (L  =  0.25,  W  =  56)  nMOS  Device 
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substrate.  The  laser  is  used  to  rapidly,  on  the  order  of  nanoseconds,  melt  and  redistribute  the  implanted  dopants  for  the  source  and 
drain  with  minimal  lateral  diffusion,  which  lowers  parasitic  gate  to  drain  and  source  overlap  capacitance.  Gate  resistance  can  be 
lowered  by  at  least  an  order  of  magnitude  and  optimal  threshold  control  of  pMOS  and  nMOS  devices  can  be  achieved  by  using  an 
aluminum  metal  gate  instead  of  a  polysilicon  gate.  This  process  allows  high-performance,  low-power  digital  technology  to  be 
integrated  with  high  Fmax,  low-noise  RF  devices. 


15.  SUBJECT  TERMS 

Mission  Area:  Microelectronics 

thermal  processing  excimer  laser  dopant  activation  n-channel  Metal  Oxide  Semiconductor 

silicon-on-insulator  laser  annealing  field-effect  transistor 
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